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[Name] Murata Kazuo 
(57) [Abstract] 

[Objective] Charge-discharge cycle property of nonaqueous el 
ectrolyte battery winch includes organic solid electrolyte, it 
designates thatirrprovarEnt of reliability of battery such as 
decrease of self o*ischargjiig4rnprovernsnt of energy efficiency 
and safety improvement of battery is assuredas object. 

[Constitution] Above-mentioned objective can be achieved by 
making nonaqueous electrolyte battery whichcoexists with 
electrolyte solution of liquid which separates with organic solid 
electrolyte. 



[Claim(s)] 

[Qaiml] Nonaqueous electrolyte battery which designates tha 
t it coexists with electrolyte solution of theliquid which 
separates with organic solid electrolyte, as feature. 

[Qaim2] Aforementioned organic solid electrolyte, nonaqueo 
us electrolyte battery which is stated in Claim 1 whichdesignates 
that surface of positive electrode or negative electrode has 
been covered as feature. 

[Claim 3] AforerrEntioned positive electrode or negative elect 
rode, nonaqueous electrolyte battery which is stated in Claim 1 
or 2 whichdesignates that it is a substance which takes in and 
out lithium ion withthe intercalation as feature. 

[Qaim4] Surface area of aforementioned negative electrode, t 
o be larger than surface area ofthe positive electrode and 
nonaqueous electrolyte battery which is stated in Claim 1 , 2 or 
3 which deagnatesthat it is covered with organic solid 
electrolyte as feature. 

[Description of the Invention] 
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[000 1] 



[00011 

[field of Industrial Application] This invention is something reg 
arding nonaqueous electrolyte battery which is used in 
electronics equipment ,the electric car , toy and accessory or 
other field. 
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[Prior Art] With battery of liquid type charge-discharge cycle a 
bout of approximately 500 cycle isacquired in liquid system and 
solid electrolyte system as conventional nonaqueous electrolyte 
battery,, but with thebattery of solid electrolyte type only 1 00 
to 200 cycle extent it is achieved from point ofthe energy 
efficiency. Namely with charge-discharge cycle use ratio of 
positive electrode active material and negative electrode active 
material decreases^ is sc^rethir^di^ to fact that and self 
discharging arelarge. 

[0003] 

[Problems to be Solved by the Invention] As for this invention 
considering to above-mentioned problem, beingsomething 
which you can do, purpose charge-discharge cycle property of 
nonaqueous electrolyte battery whichiricludes organic solid 
electrolyte, is sccrething which assures inprovement of 
thereliability of battery such as decrease of self discharging, 
improvement of the energy efficiency and safety irrproverrent 
ofbattery. 

[0004] 

[Means to Solve the Problems] As for this invention something 
which achieves above-mentioned objectbeing, organic solid 
electrolyte implication and it coexisted with electrolyte solution 
of liquidwhich separates, Aforementioned organic solid 
electrolyte has been covered surface of positive electrode or 
negative electrode, trjeaforerrentioned positive electrode or 
negative electrode it is a substance which takes in and out 
lithium ionwith intercalation , it is something which designates 
that problem issolved with etc being covered with organic solid 
electrolyte and surface areaof aforementioned negative 
electrode to be larger than surface area of positive electrodeand 
as feature. 

[0005] 

[Work or Operations of the Invention] As safety ofbattery is r 
aised with Claim 1 it raises theionic craiductivity, performance 
reliability of battery improves. Namely in case of liquid 
electrolyte, negative electrode active material and positive 
electrode active material direct contactit does through 
micropore of separator and it becomes many times whenthe 
battery breakage it does, because with solid electrolyte system 
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electrolyte is »Iid,the conductivity of ion to be bad resistance 
high, such as cannot removethe high current there is a problem 
in point of safety and thebattery performance, organic solid 
electrolyte by fact that surface of positive electrode or negative 
electrode is covered, the contact property is raised and with 
Claim 2 conductivity of ion is improved In addition solid 
electrolyte gap of positive electrode and negative electrode 
because it cannot movefreely, internal short circuit is prevented, 
also safety increases. In addition by fact that at time of battery 
rnamrfacturing organic solid electrolyte ispainted in surface of 
positive electrode or negative electrode, handling property 
increases and alsocontrol of thickness becomes easy. 
Furthermore also assembly of battery becomes easy, internal 
short circuit at time of safety and charge which were inscribedby 
fact that positive electrode or negative electrode substance is 
designated as intercalation substance of lithiumwith Qaim3 
can be prevented. FurthenrDre use ratio of active substance of 
positive electrode and/or negative electrode it increased 
incfflnparison with past. This being something due to fact that 
portable loss of lithium i orris little electrolyte has originated in 
making copresent system of solidand liquid In addition pole 
plate preparation when mass production it does battery be able 
toadopt printing system, battery of optional shape can be 
produced By fact that it enlarges than positive electrode 
surface product, segregation of thelithiumdue to current 
concentration with negative electrode end is prevented 
negative electrode surface product bythe Claim4 and prevents 
lifetime decrease with battery internal short circuit In addition 
as contact with negative electrode substance and organic solid 
electrolyte becomes good andby covering organic solid 
electrolyte in negative electrode surface movement of lithium 
ion becomessatisfactory, it can prevent segregation and use 
ratio and safety ofthe battery improve. 

[0006] 

[Working Exanple(s)] Below, Working Example of this invent 
ion is explained Dispersing carbon fine powder which has 
lithium intercalation capacity to N-trethyl-pyrrolidone solution 
of PVdF (polyvinylidene fluoride), itapplied to strip copper foil, 
volatilization did N-methyl -pyrrolidone and produced carbon 
negative electrode. In addition it mixed LiCoCK fine powder 
and acetylene black with weight ratio of thelO: 1, dispersed to 
toluene solution of rubber type resin (EPDM), applied to strip 
aluninumfoil, thevolatilizalion did toluene and produced 
UC0Q2 positive electrode. Furthermore it mxed polyethylene 
oxide diacryiate of electrolyte solution and weight average 
molecular weight 1 ,000 which meltthe LiBF4 of 1 mole/liter in 

- butyl lactone with weight ratio of approximately3: 1 , 
dispersed glass fine powder, made paste. Applying said paste 
next on above-mentioned negative electrode, irradiating the 
electron beam and hardening paste it made solid electrolyte. 
Superposing above-mentioned positive electrode and solid 
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electrolyte / negative electrode engaged body, it inserted intothe 
cylinder ( or square) battery contain which confeines 
entraining and current collector, electrolyte solution which 
melts LiBF4 of 1 mole/liter in - butyl lactone next 
theconstant amount pouring liquid after (It depends on for 
example vacuum impregnation or other method ), opening 
was sealed inside above-mentioned battery containerand 
nonaqueous electrolyte battery of AA size was produced. 
Furthermore when pouring liquid it does electrolyte solution in 
excess^fter inpregnating it is possible to remove electrolyte 
solution. 
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[0007] Constant current constant voltage charging of 1.5 nW 
crrG and 4. IV and charge-discharge cycle test which repeats 
theconstant current discharge of 0.5 mA/crrC and 2.7V were 
done this kind of nonaqueous electrolyte battery,vis-a-vis acting 
surface area of electrode. 
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[0008] In order to do battery performance comparison due to i 
mention, constitution of comparison batteryis explained below . 
It produced positive electrode and solid electrolyte /negative 
electrode closure in same way as theabove-nEntioned Working 
Example, and superposed those and it insertedinto cylinder ( 
or square) battery container which cc^ines entraining and 
current collector, sealedths opening and make it did battery due 
to Comparative Example. In this case, difference with this 
invention battery loading after doing, isnot to be compensation 
of electrolyte solution inside battery container. 

[0009] Furthermore constitution of other comparison battery is 
explained. Were produced in same way as Working Example 
which negative electrode and thepositive electrode before was 
inscribed. Putting between PPrricrcpOTC4isrnen*rane between 
said negative electrode and positive electrode next, thoseafter 
inserting into cylinder ( or square ) battery container which 
combines enO-aining current collector, theconstant amount 
pouring liquid it did electrolyte solution which adds surfactant to 
electrolyte solution which lssrrilar to Working Example and 
produced battery. 

[0010] Change of energy efficiency for charge-discharge cycle 
of these battery is shown in theFigure 1 . Namely, battery of 
this invention has shown cycle perforrnance which is 
alrrostclose to conventional liquid electrolyte. In addition vis-a- 
vis system only of solid electrolyte it became performance 
irrprovemertof approximately 3. 1 tines. 

[0011] 

[Effects of the Invention] This invention has effect which is sta 
ted next from fact that thedescription above it does. 

( 1 ) Energy efficiency almost became equal to battery of liquid t 
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ype. 

(2) Safety is high in cooparisrai with battery of liquid type. 

(3) Charge-discharge cycle performance improved in conpariso 
n with those just of solid electrolyte . 

(4) Battery production characteristic improved. 

(5) Battery breakage ate to lrierr^ shot c±m^ 

(6) Automation became possible. 

Furthermore re^rding to this invention, it does performance co 
rrparison coK»rongthebatteryofcylinder,butitisnot 
sonrthing which is limited naturallyin battery shape , it can 
apply to rectangular battery and sheet battery etc. 
Furthermore thickness of thickness or quantity, the solid 
electrolyte or electrolyte solution of positive electrode and 
negative electrode or relationship of quantitativeor other being 
soirEtrdngwhereoprirrumvaliEisQ 
rctsomething which especially it units. 



[Brief Explanation of the Drawings)] 

[Figure 1] It is a characteristic graph which conpares change of 
energy efficiency for charge-discharge cycle ofthe battery due 
to Working Example and Comparative Example which relate to 
this invention. 



item caen 




50 100 

% » n # < i» ii (mi 



160 



[Hi ] 



[Figure 1] 
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